Chorismate mutase/prephenate dehydratase from Escherichia coli K12. Binding studies with the allosteric effector phenylalanine.
The binding of phenylalanine to the allosteric site of chorismate mutase/prephenate dehydratase has been studied by steady-state dialysis. Under most of the experimental conditions examined positive co-operativity was observed for the binding of ligand up to 50% saturation and negative co-operativity above 50% saturation. In the presence of 0.4 M NaCl at pH 8.2 the co-operativity was positive at all phenylalanine concentrations and the maximal stoichiometry of 1 mol of phenylalanine/mol of enzyme subunit was observed. It was concluded that there is a single phenylalanine-binding site per subunit which is associated with the regulation of each of the mutase and dehydratase activities. The effects of enzyme concentration, NaCl, temperature and pH on the binding of phenylalanine have been investigated. Neither tyrosine nor tryptophan bound to the allosteric site of the enzyme. Enzyme that was desensitized to inhibition by phenylalanine following modification of three sulphydryl groups with 5,5'-dithio-bis (2-nitrobenzoic acid) did not bind phenylalanine. The mechanism of co-operativity, the binding of the enzyme to Sepharosyl-phenylalanine and the physiological significance of the inhibition of the enzyme by phenylalanine are discussed in terms of the results obtained.